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Elements & the periodic table 1 

OBJECTIVES 



In this lesson we will try to understand how the idea 
of elements, and then of the atom, developed over a 
period of time. We will see how the different elements, 
as we know them today, can be described in terms of 
the electronic structure of atoms. 



We examine how the need to classify the elements 
and the ways to classify them, gave birth to the 

periodic table. 



We discuss the important features of the modem 
periodic table and point out how it provides a basis 
to explain and predict properties of substances. 
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There are millions of substances of 
different shapes and properties. 



They are found in the form of 
solids liquids 



and 



gases. 



However, the amazing fact is that these millions 
of substances are varied combinations of only 
less than 100 naturally occurring elements!! 
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Philosophers of ancient Greece a 
sought an answer to this question 
centuries before Christ. 




3 
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Early Greek Idea 




Empedocles (500-430 b . c ) suggested 
that fire, water, air and the earth 
constituted the primary elements 
of matter. 



rj 

’ . V-. J ' 1 ^ M 

Greece -.. 




Aristotle (384-322 b . c ) agreed with 
Empedocles’s concept of the four 
primary elements constituting 
matter. 



He added a crucial component to this 
idea- properties of these elements. 



i 
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Water 



Earth 

Dry 



According to Aristotle, the properties 
of any particular substance were due 
to the composition ratio of the four 
primary elements. 
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Interestingly, almost an identical concept was developed 
independently in India during this period (600 to 500 B C) 



)L, "" >*, >v 
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According to samkhya philosophy, matter 
was made up of five "bhutas" or elements 
consisting of akasa (sky), vayu (air), tejas 
(fire), ap (water) and kshlti (earth). 

The "bhutas" shared properties like 
colour taste, smell, touch and at 
the same time, each "bhuta" had 

distinguishing properties of its own. 

The distinguishing properties were 

kshiti-smell, ap-coolness, tejas-hotness 
and vayu-touch. 



The difference in the properties of 
the same' bhuta class” was due to 
the difference in the grouping. 
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The only significant part of 
the Greek concept of the elements 
to survive is that elements have 
distinctive properties. 



i 
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What is an element ? 



This piece of antimony is made up 
of identical antimony atoms. 

Now cut the antimony piece into two 
or 

break them into flakes 
or 

grind into powder. 




Still, we will find pieces of matter 
containing identical atoms of antimony. 



An element is a substance which cannot be further reduced 
to a simpler substance by ordinary chemical processes 
and is made up of atoms of one kind only. 
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To arrive at this understanding of what an element Is, 
it took many centuries of observation and experiments. 

How and when were the elements discovered ? 




The story of elements is linked to the story of human civilization. 
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From the stone age to modern 
times, man has used many 

metats and their compounds 

to suit his needs. 






Man learnt to extract elements 
from ores, and fashion them into 
implements without knowing 
what an element was. 
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But they were not identified as chemical elements. 



Each of these metals was associated 
with a particular heavenly body. 



Sun Moon Mars Venus Saturn Jupiter Mercury 



© 0 ) 






X 



f o 1 




5 






aurum argenlum ferrum cuprum plumbum stannum hydrarqyrum 
Au Ag Fe r . ( Fb Sn . 1 w 

© }) cS 4 f) 2 



ng. 



gold silver iron copper lead tin mercury 
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In addition to these seven elements, sulfur and carbon were also known. 

If we place these nine elements in their respective 
positions in the modern periodic table, it would look like this. 




Cu 








Ag 


have similar chemical 


and 


Sn 


Au 


properties 


Pb 



have similar chemical 
properties. 
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Middle Ages and the Alchemists 




Alchemists are the forerunners of present-day 
chemists! ! They were perhaps the earliest 
experimentalists. 

They tried various experiments to 
convert base metals into gold by 
using the "philosopher's stone’ 
an illusionary substance. 

While they did not succeed in converting 
"base" elements to gold, they succeeded 
in separating and identifying 



arsenic 

antimony 

bismuth 
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If we place these three elements 
in the modern periodic table they 
would look like this: 




Members of a chemical family 
sharing similar properties !! 
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Alchemists added three more properties 
to Aristotle's list of properties. 




Combustibility (sulfur) 
Volatility (mercury) 



Incombustibility (chemical salts) 



Properties of elements still 
remained merely abstractions 



I 
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(h 

Upto the 16 century* only 10 elements were known. 
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Fa 






Cu 




































Ag 






Sn 


Sb 




























Au 


Hg 




Pb 























Mercury Hg Silver Ag 
Antimony Sb Sulfur S 

Modem concept of elements 

By 1661 , the fundamental difference between a mixture 
and a chemical compound had been understood. 



Copper Cu 
Carbon C 



Lead Pb 
Tin Sn 



Iron Fe 

Gold Au 



£ 
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Robert Boyle was the first to reject 
Aristotle's concept of an element 

Boyle argued that fire, water, air, and earth 
could not be considered as elements because 

■ they could not combine to form other 
substances 

and 

■ they could not be separated or extracted 
from other substances. 



He emphasized the physical properties of elements 
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According to Boyle, elements 

n were simple, unmixed bodies, 

■ were not made up of other similar 
or dissimilar bodies. 

B were unique substances. 

From this time on, the term "element " 
meant a material substance. 

Elements & the periodic table 

Twenty elements were known by 1775. 



0 D 




Bismuth (Eli} 
Phosphorus (P) 
Copper (Cij) 



Hydrogen (H) Silver (Ag) Tin (Sn) Gold (An) Arsenic (As) 

Cobalt (Co) Nickel (Ni) Platinum (Pt) Mercury (Hg) Carbon (Q Sulfur (S), 
Nitrogen (N) Antimony (Sb) Iron (Fe) Zinc (Zn) Oxygen (0) Lead (P 



i 
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Chemical criteria for identifying elements based on experimental 
data were established by the middle of the 18 th century. 




He used chemical decomposition as 
the basis of classification of elements. 



In 1789. Lavoisier of France 

published the first list of chemical 
elements. 

On the basis of experimental data, 
his list had 23 elements. 



In 1807, Humphrey Davy of 

Britain added two more elements 
to the list of known elements- 

Sodium and Potassium. 



Elet f ten ft? & tl ie period i c table 21 



Need for arranging elements in an order 



Advances in chemistry improved the 
understanding of the properties of the 
elements. The re was a need to arrange 
the known elements in an order. 



To do this, an understanding 
of the structure of the atom 

became necessary. 

i 
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The Modern atom 

In1904, J J Thomson discovered the electron. 




The electron 


♦ 


has negligible mass, 


♦ 


has negative charge, 


♦ 


and is a constituent of 




atoms of ail elements. 



The first ideas of the modem atom are due to Lord Rutherford. 



i 
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The atom has a positively charged nucleus. 




The nucleus 



cloud of electrons 



The nucleus is very small in volume. 

It contains positively charged protons and 
neutrons without charge. 



Protons are, therefore, responsible 

for the charge of the nucleus. 



Negatively charged electrons surround 
the nucleus and occupy most of the volume. 



The mass of an atom is entirely 
due to protons and neutrons. 
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What is mass number ? 



The mass number of an element is the sum 
of protons and neutrons in the nucleus. 



What is atomic number? 



The atomic number of an element is equal 
to the number of protons in the nucleus. 



Atoms are neutral because they have 
the same number of electrons and protons. 



Note! The number of electrons in a neutral 
atom is also equal to the atomic number. 



Elements & the periodic table 25 

Niels Bohr proposed that electrons 
move around the nucleus in orbits. 

According to Bohr 

Each orbit is associated 
with a definite energy. 

The energy of electrons 
can be specified by giving 
numbers to the orbits. 

These numbers are called principal quantum numbers. 

They have values 1,2,3 

As the number increases, the energy of the electron increases. 

I 
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If an electron jumps from one orbit to 
another there wilt be change in energy. 

For example, if an electron goes from orbit 1 
with energy E 1 to orbit 2 with energy E^, 

then the change in energy is given by E 2 -E 1 
This energy change is accompanied by absorption of radiation. 

The energy of the radiation is given by the equation 

£2 ’ E.) - hv where v is the frequency of radiation 
and h is the Planck constant 
The value of h is 6 626 x 1 0' 34 J s. 



The absorption and emission of light due to such electron 
jumps in atoms have been measured by using spectrometers. 

Elements & the periodic table 

It was pointed out by de Broglie that 
electrons have wave properties as well 

The wave associated with an electron 
is called an orbital. 

How do we specify the energies 
of different electron orbitals ? 



To do this, it is necessary to describe 
electrons or their energies more specifically. 



This requires more than one quantum number. 
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We will first make use of two numbers (quantum numbers) 
to illustrate how electrons can be individually described 



First we have the principal quantum number 

with values 1 t 2 t 3, given the symbol "IT 



Then we define another quantum number 



For each of "H", there can be different values 
of "/ " varying between 0 and (H-1 ). 

Elements & the periodic table 

Let us see how this works 

n = 1, " / " can only be 0 
n- 2, " / 11 can only be 0 or 1 
n = 3, " l " can be 0, 1 and 2 
n = 4, " / " = ? 

Electrons with T = 0, 1, 2, 3 are called 

s, p, d and f electrons. 



We shall now list the different types of electrons 
(electrons with different energies) . 
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n = 1, Is 
n = 2, 2s, 2p 
n = 3, 3s, 3p, 3d. 
n = 4, 4s, 4p, 4d, 4f, 



The maximum number of electrons in a 's' orbital is 2. 
The maximum number of electrons in a 'p* orbital is 6, 

The maximum number of electrons in a 'd' orbital is IQ. 

The maximum number of electrons in a 'f ' orbital is 14. 
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We can now see how electrons can be arranged 
in atoms with increasing atomic number. 



Atomic 


Element 


Description of 


number 


electrons 


1 


H 


Is 1 


2 


He 


Is 2 


3 


Li 


1s 2 2s 1 


4 


Be 


Is 2 2s 2 


5 


B 


Is 2 2s 2 2P 1 


6 


C 


Is 2 2s 2 2p 2 


7 


N 


Is 2 2s 2 2p* 


8 


O 


Is 2 2s 2 2p 4 
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Aufbau principle 

The order of filling of the orbitals is called the aufbau principle. 

Aufbau in German means "building up". 

Let us find out how the "building up" principle works. 

According to this principle. 



♦ electrons should be arranged in the order 
of their increasing energies. 



♦ the order Is, 2s, 2p, 3s.. is the order of 

increasing energy. 
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/ / / This orbital 

/ / /filling diagram 

/ /helps to understand 
/the electronic 
/ / configuration of any 

/dement In the Periodic table. 

/ The electron always occupies 
the orbital with lowest energy first, 



For example, in lithium, two electrons 
occupy the Is orbital, the third electron 
occupies the 2s orbital. 



The 2s orbital is filled In beryllium (Is , 2s*) 



In the next six elements I e. boron to neon 
the 2p orbitals get filled. 



Note I after 4s, 3d gets filled up and NOT 4p 
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Atomic number 



number 



Similarities 



£ 
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Arrangement of elements 
on the basis of mass number 

Elements were first placed in 
an increasing order of mass number 

This arrangement was not satisfactory 
for two reasons: 

t. The protons do not determine 
chemical properties. 



2. ? ( we will find out later). 
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Elements arranged on the basis of 

similarities of properties. 

tt was observed that certain elements, far removed 
from each other have similar chemical properties. 



t 

Li 

f. 1 


4 

Be 






















n 1 


12 

Me 

34 J 
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Sc 
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V 

y>-, 


3r 
Cr 
*2 a 


Mn 

n't 


!-r. 

It 


3* 

Co 


hfi 


Cu 

(Vi 1 


lti 

Zn 

64 4 



5 

H 

U -K 


6 

c 

1*1 


2 

N 

M.tf 


E 

0 

160 


•i 

F 

IWU- 


LI 

Ai 

.:\o 


14 

Si 

:h i 


15 

P 

310 


16 

s 

32 1 


If 

Cl 

35 JS 


: L 


13 

3 

£? i 


.13 

* 


Sc 


U 

Bt 



Therefore, such elements had to be grouped together. 



£ 
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How is this arrangement helpful ? 

Members of a chemical family have similar chemical properties. 

Therefore, understanding the chemical behaviour of one element of a family 
(group} helps to predict the chemical behaviour of the other members of the family. 

Two of the weft known chemical families are the noble gases and alkali metals. 

Noble gases Alkali metals 



Helium 

Neon 

Argon 

Krypton 

Xenon 

Radon 



2e 




3* 


He 




La 


lUe 




1T7 


Ne 




MaJ 






!9e 


Ar 




K 


~ 




3?e 


Ki 




R!> 








X* 




5Jt 

Cs 


8C e 






Rn 




g?e 

Ft 



Lithium 

Sodium 

Potassium 

Rubidium 

Cesium 

Francium 



What do you notice about the number of electrons 
in the noble gases and alkali metals ? 



£ 
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Chemical properties of these two families (groups) are different. 

Alkali metals 

■ are excellent conductors of heat and electricity. 

■ have low melting points in comparison with 
the melting points of other metals. 

■ are soft and malleable. 

B are reactive. 

D react with water to form hydroxides. 

Noble gases 

B are the only elements to exist as unbound atoms. 

B have low boiling points and densities 

B exist as gases at room temperature and pressure. 

B do not easily take part In chemical reactions. 
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We compare below the noble gases and the halogens 
Halogens Noble gases 



What do you notice about the number of electrons in 
the halogens compared with the corresponding noble gas? 

The properties of halogens also differ from the properties of 
the noble gases. Halogens, like the alkali metals, are reactive. 




Fluorine 

Chlorine 

Bromine 

Iodine 

Astatine 



-C 

F 



\ -c 
Cl 



_oe 

Rr 



I 



At 



He 



1C* 

Nt- 



i it 
Ar 



kr 



54e 



Rn 



Helium 

Neon 

Argon 

Krypton 

Xenon 

Radon 





I le 

Nd 



k 



37c 

Kb 



S*C 

ft 



hf 
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Halogens 

Fluorine 
Chlorine 
Bromine 

iodine 
Astatine 



Se 

F 

p7 

| a 




Noble glsea 



•- -•[ 

Alkali metals ! 



Helium 

Neon 

Argon 

Krypton 

Xenon 

Radon 



It 




' 3e 


Hr 




Li 


l<k 




E St 


Wc 




iu 


; ist 




1 9t 


Ar [ 




JU 






37*1 


JO- 




R<> 


w 




yJ 


X* 




Ci: 


Mt 




37e 


Rn 




Ft 



Lithium 

Sodium 

Potassium 

Rubidium 

Cesium 

Francium 



The number of electrons in a halogen Is 
one electron less than the corresponding noble gas 

and 



the number of electrons In an alkali metal Is 
one electron more than the corresponding noble gas. 
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It is convenient to arrange elements 
on the basis of periodicity. 



Physical 

properties 



periodicity: 
elements display 
similar properties 
at ragular periods. 



It can be 
periodicity 
of 



Chemical 

properties 
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Arranging elements based on atomic number 

Elements are numbered according to 

the number of protons or electrons in the atoms. 



element 1 

A 

\j ■ 

1 c 

H 



element 2 

V 

He 



element 3 

,A*_ 

*■ y 

Li 



and so on. 



Electrons determine the chemical properties of elements. 

The chemical properties of an element also 
provide a basis for arranging elements in an order. 
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We have seen four possible ways of arranging elements based on: 

□ mass number 

□ groups 

□ periodicity 

□ atomic number 




Let us carefully examine how 
a periodic table is constructed 
based on these principles. 



i 
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Early history of the periodic table 



By early nineteenth century, about 50 elements 
had been identified and their properties studied. 



Need for arranging elements in a logical manner 
led to various attempts to produce a periodic table. 
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Do be re in er and the triads 
In 181 7 t Dobereiner discovered that when calcium (Ca), 
barium (Ba), and strontium (Sr) were listed one beiow 
the other they had similar properties. 




Atomic mass of strontium was close 
to the average of the atomic masses 
of calcium and barium 

and 

the properties of strontium were also 
an average of the properties of calcium 
and barium. 



Ca 

40.08 

Sr 

87.63 

Ba 

137.36 
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Dobereiner was the first 

♦ to identify the "triads" 

and 

♦ to use the atomic mass 

as the basis for grouping. 

By 1829, two more triads were discovered. 



Cl 

+ ? 


Chlorine 




Lithium 


Li 

6.4* 


Br 

? 


Bromine 


and 


Sodium 


Na 

Z2M 1 


I 

0 

+ 


Iodine 




Potassium 


K 

39.1 
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In 1862, 

K- of France proposed 
f “ ,t h at "t hep rope rt ies 
-Q elements are 
\y / j the properties 
\ OV of numbers". 



xxxx \ 



' #ranct 



How did he come 
to this important 
conclusion? 
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KOOOOr> 
nr v^ 




Elements were then 
arranged in an increasing 
) order of the atomic mass] 

r'r^ 



Chancourtois noticed 



' ■) ' , , 1 that elements with 



V \ v / 

yU/V 

-ry ( ) similar properties fell 



on a vertical line 
from 

the centre of the spiral 
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fe M I 

In 1864, Newlands selected hydrogen, lithium, beryllium, boron, 
carbon, nitrogen and oxygen as the first seven elements. 



Ho found that when Ihoso elements wore serially numbered as 
1,2 1 J„„,7 h and arranged in order, the properties of the eighth element 
was repeated as the eighth note in the musical notes. 

Based on this observation Howlands postulated "the Law of Octaves". 



H 


y 


Be 


B 


C 


H 


o 


1 


2 


3 


4 


I 


fi 


7 


F 


ha 


Mg 




SI 


p 


S 


0 


9 


10 


11 


12 


n 


u 


Cl 


K 


Ci 


Cr 


n 


ton 


F* 


IS 


IS 


17 


10 


19 


20 


71 




"The eighth element, starting from a given one Is a kind of repetition 
of the first, like the eighth note of an octave in music," Newlands 
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What was the major drawback of "the Law of Octaves" ? 



It was good only for the first 17 elements. 



H 




Li 




Se 


1 




2 




3 


F 




Na 




Mg 


s 




9 




10 


Cl 




K 




Ca 


15 




IB 




ir 



a 


C 


N 


O 


4 


5 


6 


7 


Al 


SI 


P 


S 


11 


12 


13 


14 


Cr 


T* 


Mn 


Fo 


18 


19 


20 


21 



Newland's contributions were the following : 

He was the first 



♦ to use numbers in a serial order 

and 

♦ to predict periodicity. 
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Mendeleyev: Father of the modern periodic table. 



in 1869, Mendeleyev, the great Russian chemist 
published the first version of his periodic table. 




1 


II 


in 


IV 


V 


VI 


VII 


VII 


Li 


Be 


ii 


< 


N 


O 


F 




\i 


% 


AJ 


SI 


P 


S 


Cl 




k 


Ca 


* 


11 


V 


Cr 


Mfi 


Fe Co M 


u , 


Zn 


* 


fe 


As 


S* 


Ur 




kt. 


_2a_ 


_I 


Z r 


Sh 


M<] | 







G 

r 

o 

u 

P 



Period 



Periods are "rows 1 * and groups are "columns 0 



I 
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1 


ii 


III 


IV 


V 


VI 


VII 


vn 


1 


u 




U 


c 


N 


o 


F 




2 




% 


AJ 


Si 


P 


s 


Cl 




S 


K 


Cl 


1 §t 


Ti 


V 


Cr 


Mn 


F e Co Ni 


4 


r.i 


Zn 


* 


* 


As 


Se 


Ft. 




$ 


(ti ’ 


Sr 


* 


Ir 


\b 


Jfcfat 







Period 




How was Mendeleyev’s classification of elements 
an improvement over the earlier versions? 



While earlier periodic tables focussed on a single observed 
characteristic, Mendeleyev correlated all the known and 
observed features such as periodicity, triads (groups) 
and chemical properties. 
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Mendeleyev first listed the known elements in 
an ascending order of their atomic mass. 



Li 


Be 


B 


C 


N 


() 


1 


Na 


Mg 


Al 


Si 


P 


S 


Cl 



Each row (period) had seven elements. 



When each row (period) started, the first element in this row (period) 
had simitar properties as the first element in the previous row (period). 

As hydrogen did not fit into the pattern, Mendeleyev 
(and also Meyer earlier) started the first row with lithium. 

a 
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What are the outstanding features of Mendeleyev's Periodic Table ? 



o 

r 

n 

U 



Notice the 
gaps left 
in certain 
groups. 
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II 


III 


IV 


V 


vi 


VII 


VII 


















Li 


Be 


B 


I 


N 


O 


¥ 




N* 




Al 


HI 


P 


s 


Cl 




k 


fa 


* 


ti 


V 


(r 


Mn 


Ni 


(u 


f.n 


* 


a 


An 


Se 


Hr 




Kh 


Sr 




— * 


Mb 


Mo 







Mendeleyev 

■ arranged the known elements in a tabular form. 

■ numbered the elements according to their atomic mass (mass number) 

■ arranged them in an increasing order of the atomic mass. 

■ did not place odd elements in the main groups (Fe, Co, Ni). 
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Why did Mendeleyev leave gaps in his periodic table? 

When Mendeleyev arranged the elements, he had 
to skip places to maintain the similarity in properties 
of the elements in the vertical columns (groups). 

He was certain that there were missing elements 
(elements that were yet to be discovered). 

For example, in group IV (the carbon group) 
he knew that tin could not occupy the place 
immediately below siiicon. 

He left a gap for the element that was yet to be 
discovered and called this element eka-silicon. 

By studying the properties of the elements 
in this group, he was able to predict the 
properties of eka-silicon. 
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In 1886, Winkler, a German scientist, discovered 
the missing element and named it germanium 1 




Properties of eka-silicon 
predicted by Mendeleyev 


Properties of germanium 


Colour 


light grey 


iliirk grey 


Atomic 

mass 


72 


72.6 


Density 


5.5 


5.47 


Atomic 

volume 


13 


13.2 


Oxide 


XOj 

High melting point 
Density 4.7g cm"'* 


CeO, 

Melting point >tlMJ(J C 
Density 4. 703g cm 


Chiorrde 


Boiling point <m°C 
Density f.9g cm ^ 


Boiling point 86.5°C 
Density t.887g cm 
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Mendeleyev also predicted two more elements 
between aluminium and yttrium. 

eka-boron 

(scandium discovered in 1879 by 
Lars Nilson of Scandinavia). 

eka-atuminium 

(gallium discovered in 1875 by 
Lecoq de Boisbaudran of France). 

He summed up his observations as 

Mendeleyev's Periodic Law. 

The properties of elements vary 
periodically with the atomic mass. 
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What were the drawbacks of 
Mendeleyev's Periodic Table? 
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Like Newland’s Law of Octaves, Mendeleyev's Law could 
not satisfactorily explain the positions of all the elements 
(for example the positions of tellurium and iodine) 

and 

there was no place for noble gases. 
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In spite of the serious drawbacks, a modern version of 
Mendeleyev’s periodic table was used for nearly 50 years. 
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Discovery of Nobis Gases 

Mendeleyev had no clue of the existence of noble gases. 

While studying the spectrum of the light from the chromosphere 
during a total solar eclipse on August 1 8 in Guntur, India in 1868, 
the French astronomer Janssen observed brilliant yellow lines 
which came from an unknown element. 




The element was named Helium - from Helios (the sun). 
Discovery of helium was purely accidental! 

It took 27 years more before 
helium was discovered on earth. 
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After 1894, Lord Rayleigh, Ramsay and Travers 
England discovered other noble gases. 

Ramsay isolated a gas unknown till then. 



This gas 

♦ had no colour, 

♦ had no odour, 

♦ had no taste, 

♦ did not react chemically 
with other elements. 




Ramsay had no hesitation in picking a name for this element 

He called it "argon” (lazy in Greek). 

Is there argon on other planets? 



1 
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Ramsay and Travers discovered neon (new), 
krypton (hidden) and xenon (stranger). 

Ernst Dorn of Germany discovered 
the last element of this group - radon. 



I Germany 

Now the last group of the modern 
Periodic Table was complete. 
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The modern periodic table based on atomic numbers 
owes Its origin to Henry Moseley (1914), 

With the various discoveries, the arrangement of 
elements in the periodic table changed to something 
close to what we have today. 
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What are the advantages of arranging 
elements on the basis of atomic numbers? 

• The number of electrons increases by the same 
number as the increase in the atomic number. 

• As the number of electrons increases, the electronic 
structure of the atom changes. 

• The filling up of the electrons in atoms is done 
according to the aufbau principle. 

• Electrons in the outermost shell of an atom 
determine the chemical properties of the element. 




"The properties of elements vary periodically 
on the basis of their atomic numbers". 
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How is the modern Periodic Table useful in 
understanding the relationships of elements? 

T] Before finding the a nswer to this Question, 

“ let us first understand the main features 



of the modern Periodic Table. 
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Elements are arranged In horizontal rows (periods) 
and vertical columns (groups). 
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There are 7 periods and 8 groups In all. 
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Elements are arranged In an increasing order of atomic numbers in the periods. 



All periods do not have the same number of elements. 
d m iv v vi yd o 
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The first period has only two elements 
(Hydrogen and Helium) 

The second and third periods have 
eight elements each. 

The fourth, fifth and the sixth have 
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Space for accommodating elements yet to be discovered Is provided in this period. 
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Elements in a group are similar. _ 
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